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 Despite the growing interest of virtual reality (VR) technologies among professionals and 
academics, little attention has been paid to the role of audio, such as voice introductions and 
narrations, in the overall VR experience. Also, very few studies have been conducted to 
investigate the effectiveness of different displays in combination with other persuasive strategies, 
especially in real estate advertising. This study examines the effects of different types of message 
voiceovers and VR videos on consumer learning in real estate advertising.  A 2 (voiceover 
strategy: narrative vs. statistical message) by 2 (VR displays: immersive VR vs. non-immersive 
VR) between-subjects study was conducted. Results showed that viewers in non-immersive VR 
(i.e., 360 video) had better memories about the virtual property tour content, but viewers in 
immersive VR reported greater behavior intention. Moreover, there was an interaction between 
message type and VR type. Viewers had the highest memory retention when they listened to a 
narrative style voiceover accompanying a non-immersive VR property tour. The adoption of the 
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Virtual reality (VR) is regarded as “the next big thing” by the advertising trade press and 
popular media. Consumer spending on VR technology is predicted to grow up to $11 billion in 
the next five years, including $7.9 billion spent on headsets and $3.3 billion spent on VR content 
globally (Harding-Rolls, Broughton, Kent, & Fogg, 2016). VR technologies are increasingly 
gaining attention and popularity in diverse areas including entertainment, tourism, simulation 
training, and design (Guttentag, 2010; Schlacht, Del Mastro & Nazir, 2017). VR and 360 videos 
enable prospective buyers to fully immerse themselves in the virtual environment and “see” what 
the property looks like without being physically present (LaValle, 2016). As VR experience can 
provide a real sense of a simulated environment, perceivers are likely to experience a sense of 
telepresence (i.e., “being there”) (Kim & Biocca, 1997; Steuer, 1992).  
Content presented in VR is more engaging (LaValle, 2016; Steuer, 1992). Previous 
studies showed that VR could also positively influence consumer learning (Li, Daugherty & 
Biocca, 2003; Suh & Lee, 2005). Participants of such studies held better attitudes toward brands 
and products and presented higher behavior intention (i.e., purchase intention) (Suh & Lee, 
2005). 
Although many advertisers have embraced VR, there has been little empirical research 
conducted on the technology’s effectiveness beyond bringing a novel experience to the viewers. 
For example, in real estate marketing, 360 videos and VR property tours typically present a 
neutral display of the property with no added persuasive messages. Consequently, the virtual 




One of the fundamental persuasion techniques in advertising is narrative messaging 
(Hinyard & Kreuter, 2007). Narrative—perceived as symbolic representations of events—
constitutes one of humanity’s fundamental methods of gaining knowledge (Hinyard & Kreuter, 
2007). When exposed to a narrative message, individuals are likely to feel as though they have 
departed from normal reality into the imagined world of a story (Green & Brock, 2000). In 
advertising, persuasive messages that utilize narratives can enhance consumer learning (Mattila, 
2000; Mazor et al., 2007). The transportation theory has been used to explain this effect (Hinyard 
& Kreuter, 2007; Green & Brock, 2000). It suggests that when reading a narrative, an individual 
is “transported” into the narrative world and immersed in the story (Green & Brock, 2002). As a 
result, individuals are more likely to believe and be influenced by the narrative message’s 
proposition. For example, Green and Brock (2000) found that participants held more consonant 
beliefs with story conclusions when they had a higher level of “transportation.” However, as 
narrative messaging and transportation were mostly studied in the contexts of written texts in ad 
copies and TV commercials, it is not clear whether they will function the same way as 
voiceovers in VR (Green & Brock, 2000; Green, Brock & Kaufman, 2004; Mattila, 2000).  
 The sense of being transported to a different world is an important ability offered by VR 
systems. While the concept of telepresence has been widely studied in VR research and the 
concept of transportation has traditionally been studied in the context of reading, telepresence 
and transportation share many similarities (Bracken, 2005). Both include key characteristics, like 
arrival at a remote place and departure from a physical place (Kim & Biocca, 1997). Indeed, 
Rubenking (2008) found telepresence and transportation to be highly correlated in the television 




Bringing these ideas into the realm of the real estate marketing—one of the most 
prospective applications of VR technology—this study fills the gap in current research by 
examining the influence of immersive VR and narrative messaging on the effectiveness of a real 
estate advertisement. In the following experiment, participants listened to either a narrative 
voiceover or a statistical introduction about a rental property while viewing a virtual property 
tour on a non-immersive 360 video playing device or on an immersive VR system. Their attitude 
towards the property, information retention, and behavioral intention were measured. This study 
has both theoretical and practical implications. As VR becomes widely adopted by the real estate 
industry, it’s important to study its effectiveness against or in combination with other persuasive 
strategies. What’s more, empirical research on the impacts of both telepresence and 







2.1 Virtual Reality 
Virtual reality (VR) has become a ubiquitous and familiar term in computing, describing 
a technology that enables users to immerse themselves in a synthetic environment (Mills & 
Noyes, 1999; Suh & Lee, 2005). Previous definitions of VR were more technology-focused, 
associating the experience with tools like VR goggles and motion-sensing gloves. For example, 
Krueger (1991) defined VR as “three-dimensional realities implemented with stereo viewing 
goggles and reality gloves” (p. xiii). Later, researchers placed more attention on the humans 
using VR technology and regarded VR as human and psychological experience. Steuer (1992) 
suggested that VR is “a real or simulated environment in which the perceiver experiences 
telepresence" (p. 76). Other researchers also view VR as both a software and a human 
experience, as reflected in their definitions. La Valle (2016), for example, defined VR as 
“inducing targeted behavior in an organism by using artificial sensory stimulation, while the 
organism has little or no awareness of the interference” (p.1).  
Steuer (1992) identified two characteristics of VR: vividness and interactivity. Vividness, 
he stated, refers to “the ability of a technology to produce a sensorial rich mediated environment” 
(Steuer, 1992, p. 80). Interactivity refers to “the degree to which users of a medium can influence 
the form or content of the mediated environment” (Steuer, 1992, p. 80). Interactivity refers to 
user control, which has also been conceptualized as a key component by several researchers (Liu 
& Shrum, 2002; Klein, 2003). Vividness is an important component that helps to create a sense 
of environmental telepresence in VR and is central to the representational powers of the 





2.1.1 Immersive VR and Non-immersive VR 
Biocca and Delaney (1995) defined immersion as the degree to which the virtual 
environment submerges the perceptual system of the user in computer-generated stimuli, 
captivating the senses and blocking out stimuli from the physical world. This definition proposes 
that immersion includes two dimensions: the quality that contributes to the sense of telepresence 
and the technology that isolates users from real world.  
Some researchers link immersion with vividness, and refer to VR as an “immersive, 
interactive experience generated by a computer” (Ryan, 1999). Vividness embodies two major 
characteristics: sensory breadth and depth of interface (Steuer, 1992). Sensory breadth includes 
five distinct perceptual systems that align with the five senses: the basic orienting system (which 
maintains body equilibrium), the auditory system, the haptic (touch) system, the taste–smell 
system, and the visual system (Gibson, 1966). Traditional media such as print, telephone, or 
television rely primarily on visual and auditory systems, but VR expands these boundaries by 
also stimulating the haptic and smell systems. For example, in Dinh, Walker, Hodges, Song, and 
Kobayashi’s (1999) study, the researchers provided the scent of coffee as an olfactory cue 
delivered in a reception area where a coffee maker could be seen. They found that adding tactile, 
olfactory, and auditory cues to a virtual environment increased users’ sense of presence in and 
memory of the environment. Sensory depth can also be referred to as “quality” (Steuer, 1992, 
p.104).  
Images with higher resolution and audible sounds with wider ranges of ambient and 
spatial information have greater sensory depth. For example, auditory systems in a computer are 




However, in VR headphone-based auditory is projected through a “surround-sound” system that 
will follow the motion of the wearer, recreates special details, and thus induces a higher level of 
presence. Image trade-off is also evident in computer transmission. A normal video played on a 
computer screen has less than 2K resolution, ranging from 800*600 pixels to 1366*768 pixels, 
regardless of screen size (Landinois, 2012). As a result, the computer screen captures only a 
narrow range of colors in each pixel. However, video played in VR can reach 4K resolution or 
even 8K resolution (Lamkin, 2018).  
Immersion also requires technology to block out stimuli from the physical world. Mills 
and Noyes (1998) defined “total immersion” as the situation in which the user is completely 
immersed in the virtual environment and is removed from influences emanating from outside 
that virtual world (p.377). In high immersive VR, users are required to wear a headset to help 
isolate them from audible disturbances in the real world, fully immersing them in the virtual 
environment. Some VR experiences offer handheld devices such as a space mouse, or a VR 3D 
controller, which enable users to control and interact more fully in the virtual world.  
 In comparison, the lesser immersive VR experience, like 360 videos shown on a 
computer screen, allow users to remain aware of influences outside of the virtual world (Mills & 
Noyes, 1998). Such VR technologies are widely adopted by the advertisers because of their easy 
accessibility and low cost.  360 videos can be shown on traditional computer displays and can be 
controlled using a conventional mouse and keyboard (Mujber, Szecsi & Hashmi, 2004).  
 The differences between immersive and non-immersive VR have real implications on 
advertising strategy. Ads shown using high-resolution and immersive VR may be more engaging 
and vivid, but also require bulky and costly equipment. In contrast, ads displayed on less 




technology.  The present study focuses on how immersive VR and non-immersive VR influence 
users’ virtual experience. Since these two types of VR systems require dramatically different 
investments, it is important for people in both academia and industry to know the conditions in 
which these two VR experiences play the largest role. 
 
2.1.2 Virtual Experience and Telepresence 
To what extent an experience influences an individual depends on that individual’s level 
of interaction with a product/experience. An immersive VR experience may have a greater 
impact on individuals than a non-immersive VR experience. Immersive VR is vivid, involved, 
active, and offers a high quality and interactive user experience. When compared to non-
immersive VR, immersive VR users are more isolated from the outside world and more 
immersed in the virtual world. They can interact with the virtual world in a “natural” way that 
resembles real life experience. (Daugherty, Li & Biocca, 2005; Li, Daugherty & Biocca, 2001).  
Carrozzino and Bergamasco (2010) investigated how people evaluated the Virtual 
Museum of Sculpture (VMS) and found that virtual experience stimulated more cognitive and 
affective activity among participants. It was an immersive VR experience where users could 
interact with an archive of digitalized artwork placed in a virtual space. Users used a handheld 
trackball to select the desired sculpture on a panoramic stereo screen and they could view the 
sculpture from any possible perspective and distance. Through user evaluation, researchers found 
these VR users had a better acceptance rating and higher learning than viewers who visited the 
exhibit during normal exhibition time. Similarly, Daugherty et al. (2005) investigated the impact 
of visual sensory immersion on users’ perceived telepresence and ad effectiveness. They found 




intention. They manipulated visual sensory immersion by changing the degree of interactivity 
and viewing angles. They found that participants in high immersive conditions possessed higher 
factual knowledge and that over half reported purchase intention during the experiment. 
Participants in low and moderate visual immersive conditions reported lower levels of 
telepresence. What’s more, a positive relationship was detected between telepresence and 
participants’ brand attitude, factual knowledge, and purchase intention. This indicates that 
telepresence may account for the positive relationship between immersive experiences and users’ 
attitudes, factual knowledge, and behavior intentions. 
 Telepresence is conceptualized as a state of presence in a remote or a virtual 
environment through a communication medium (Kim & Biocca, 1997; Steuer, 1992; Suh & Lee, 
2005). The major difference between presence and telepresence is that telepresence is a 
subjective sensation of “being there” in a mediated environment (Kim & Biocca, 1997), whereas 
presence can be both a subjective and objective description of a person’s state regarding an 
environment (Slater & Wilbur, 1997). There are two dimensions of telepresence: arrival and 
departure (Kim & Biocca, 1997). Arrival refers to being present in the mediated world; departure 
refers to a feeling of separation from the physical world (Kim & Biocca, 1997).  
Slater and Wilbur (1997) suggested that a higher level of immersion would lead to a 
higher level of telepresence. Several factors of immersion positively influence the sense of 
telepresence: inclusivity, vividness, proprioceptive matching, extensiveness, and plot. Bystrom, 
Karl-Erik, Barfield, and Hendrix (1999) created an immersion, telepresence, performance (IPP) 
model. They also contended that immersion could lead to the feeling of telepresence. Sensory 
fidelity and users’ attention allocation mediated this process. Previous studies also found that 




Barfield (1996) found that participants who used head tracking reported a significantly higher 
level of telepresence. They actively used their bodies in various positions, like standing on a 
chair, bending down, and leaning forward and backward.  
The application of VR has expanded to the tourism industry. In a study examined the 
effects of virtual tour on tourism marketing, Cho, Wang and Fesenmaier (2002) proposed that 
VR based tours create higher levels of telepresence than web based tours. Similar virtual 
property tours are also widely applied in real estate advertising. As such, this study proposes that 
H1. Immersive VR will induce a greater sense of telepresence than non-immersive VR in 
a virtual property tour. 
 
2.1.3 Impact of Immersive VR and Telepresence  
In advertising research, consumers’ memory, attitude, and behavior intention are 
common measures of the effectiveness of branded content (Li, Daugherty & Biocca, 2002). 
Previous research has shown that immersive user experience could influence consumer learning 
(Dinh et al., 1999; Kim & Biocca, 1997; Li et al., 2003; Suh & Lee, 2005). Mixed results were 
found in terms of how VR experience could influence users’ memory of branded content (Dinh 
et al; Moreno & Mayer, 2000, 2002). For example, Dinh et al (1999) found that increasing the 
sensory input in a virtual environment could increase participants’ memory for objects in that 
virtual environment. This is because a high immersive VR environment can make computer-
based learning more realized by promoting the sense of telepresence. 
However, researchers also contend that this sense of telepresence may also hinder 
learning. They suggest that telepresence will reduce working memory capacity and interfere with 




that some high-end VR devices might impede user learning by presenting a sub-optimal learning 
experience. They found that the more advanced the device was, the higher level of telepresence 
the participant felt. However, as the reported telepresence increased, participants’ recall 
decreased. This potentially indicates that participants’ level of telepresence overwhelmed their 
memory capacities and therefore reduced their information recall. Wang et al. (2018) found 
similar results in participants’ recall in the virtual environment. They found that the level of 
telepresence was negatively correlated to free recall. Also, Mania and Chalmers (2001) 
compared participants’ recall of the virtual worlds using three mediums: desktop, 3D Head 
Mounted Display (HMD), and audio only. The results revealed that participants in most 
immersive 3D HMD condition remembered the least amount of information. As such, I 
hypothesize that  
H2a.  Retention of factual information of the virtual property tour will be lower after 
exposure to immersive VR than to non-immersive VR.  
In the realm of tourism advertising research, Kim (2018) investigated how a VR tour, a 
new media technology, can improve destination marketing effectiveness. He found that 360 
virtual tours led to a more favorable destination image and that spatial presence (telepresence) 
mediates the effect of VR tours on participants’ attitudes and behavior intentions to pay a visit. 
However, few studies of this type have been conducted in the context of real estate advertising. 
The proposition of this study is that consumers interacting with immersive VR will perceive a 
higher level of telepresence, which will result in a positive consumer experience, such as better 
attitude and higher intention to visit the place displayed in the VR environment. Therefore, I 




H2b.  A virtual property tour shown in immersive VR will result in more favorable 
attitudes toward the property than when it is shown in non-immersive VR. And 
H2c.   A virtual property tour shown in immersive VR will yield greater intention to visit 
than when it is shown in non-immersive VR.  
Also, since some studies found that telepresence was negatively correlated to users’ 
factual knowledge (Wang et al., 2018), and positively correlated to users’ attitude and behavior 
intention (Kim, 2018; Trindade et al., 2002), they may imply that telepresence mediates the 
relationship between immersive VR and user learning. Therefore, I propose that   
H3. Telepresence will mediate the impact of immersive VR and non-immersive VR on 
users’ (a) factual knowledge of the media content, (b) attitude toward the apartment shown in 
virtual property tour, and (c) intention to visit. 
 
2.2 Message Type 
 Although VR has often been used as a powerful simulation tool and allows users to 
explore and experience a virtual world in memorable and vivid ways, it has rarely been adopted 
as a persuasive technology (Chittaro & Zangrando, 2010). This is due to the fact that most VR 
experiences influence individuals’ attitudes and behavior through non-verbal techniques, such as 
emotional appeal or telepresence (Kim, 2018). For example, Chittaro and Zangrando (2010) 
adopted VR to improve awareness of personal safety issues. They adopted a sequence of red 
flashes synchronized with heartbeat sounds, which reproduced the anxiety of an emergency.  
However, most persuasive strategies still utilize language variables (Bartels, Kelly & 
Rothman, 2010; Burgoon & King,1974; De Wit, Das & Vet, 2008; Greene & Brinn 2003). 




improve the quality and effectiveness of persuasive attempts. For example, Bartels, Kelly and 
Rothman (2010) conducted two experiments and found that when the risk associated with a 
health behavior was low, participants were more in favor of gain-framed messages. When the 
risk associated with the health problem was high, participants were more favorable to loss-
framed messages. Burgoon and King’s (1974) study centered on language intensity. They found 
an inverse relationship between the intensity of arguments and the amount of attitude change. 
Moreover, researchers also investigated the effect of different message evidences in promoting 
the acceptance of personal health risks and found that message evidence makes a difference (De 
Wit, Das & Vet, 2008; Greene & Brinn 2003). De Wit, Das, and Vet (2008) found that among 
men with a high risk of infection of the hepatitis B virus (HBV), those who were exposed to 
narrative messages had a higher intention to obtain vaccination against HBV.  
 
2.2.1 Narrative and Statistical Messages 
 Two dominant types of evidence are statistical evidence and narrative evidence (Gray & 
Harrington, 2011; Greene & Brinn, 2003; Mazor et al., 2007; McQueen, Kreuter, Kalesan, & 
Alcaraz, 2011). Narrative is any cohesive and coherent story with an identifiable beginning, 
middle, and end that provides information about the scene, characters, and conflict of the story, 
raises questions or unresolved conflicts in the story, and provides resolution within the story 
(Hinyard & Kreuter, 2007, p.778). In advertising, narrative evidence conveys product 
information in a story-like format that contains specific details, such as event action, plot, and 
characters, through a conversation-like approach (Peracchio & Meyers-Levy, 1997; Polyorat, 
Alden & Kim, 2007). The narrative message is vivid, salient, and personally relevant (Feeley, 




counterpart of narrative evidence (Greene & Brinn, 2003; Polyorat et al., 2007). It is also called 
“factual” (Greene & Brinn, 2003), “list” (Polyorat et al., 2007), or “argumentative” evidence 
(Boller & Olson, 1991) and summarizes information across several cases or respondents (Greene 
& Brinn, 2003).  
Narrative is the basic mode of human interaction (Hinyard & Kreuter, 2007) and this 
natural way of information processing is found to facilitate learning (Smith, 1995, Mattila, 2000). 
Schank and Berman (2002) suggest that storing and retrieving stories is involved in any human 
learning activity. People communicate with each other through narrative and storytelling; we 
adeptly process narrative information (Mazor et al., 2007). In advertising, researchers found that 
narrative ad copy generated higher rates of ad recall (Bower & Clark, 1969). One explanation for 
this finding was that narratives have more organizational functions, which are categorical in 
nature and thus aid recall (Trabasso & Van Den Broek, 1985). For example, in a study conducted 
by Stein and Glenn (1969), researchers found that children could remember a story based on its 
structure, which led to higher memory accuracy. Researchers selected two stories with clear 
settings, initiating events, internal states, attempts, consequences, and reactions. They read these 
stories to elementary school students and asked them to recall the story first after 20 seconds and 
then again after one week. Although the students’ total accurate recall varied due to their 
different ages and the change in time conditions, the settings, events, goals, and consequences 
were consistently accurately recalled. Researchers also found that narratives in advertising could 
lead to more positive evaluations and stronger behavior intentions. Mattila’s (2000) empirical 
study supported this assertion. In this study, half of the participants were exposed to ads 
containing a narrative message and the remainder were exposed to ads merely listing the salient 




ad reported better attitudes toward the ad and higher purchase intentions. The reason narrative 
messaging has an advantage over other types of messaging is further explained below. 
 
2.2.2 Transportation Theory 
Why narrative evidence contributes to consumer learning can be explained by 
transportation theory (Green & Brock, 2000; Hinyard & Kreuter, 2007). “Transportation” is 
defined as “an integrative melding of attention, imagery, and feelings, focused on story events” 
(Green, 2004, p. 248). When reading a narrative, an individual is “transported” into the narrative 
world and immersed into the story (Green & Brock, 2002). The major experimental elements of 
transportation are posited as “cognitive attention to the narrative,” “emotional involvement,” 
“feelings of suspense,” “lack of awareness of the surroundings,” and “existence of mental 
imagery” (Green & Brock, 2000). Since having a high level of transportation requires attention 
and cognitive resources and provides a mental space for imagination and elaboration, people who 
experience higher levels of transportation are more likely to process, organize, and elaborate on 
the information at hand. Organization involves associating the listed words together – either 
based on word-to-word associations, or based on a common category in one’s mind (Klein & 
Kihlstrom, 1986). The category labels are encoded and can serve as cues for further recall 
(Bower, 1970). As a result, the highly-transported individuals may have more cues to retrieve 
their memories, and thus possess more knowledge about the message. Dunlop, Wakefield, and 
Kashima’s (2008) study supported this assertion and found that transportation is positively 
associated with participants’ ad recall. In a free recall of antismoking ads watched over the 




have higher recall of narrative ads. This positive correlation suggests that transportation may 
mediate the relationship between the narrative message and the reader’s memory.   
 Transportation can influence individuals’ beliefs and behavior intention through four 
mechanisms: reducing counter-arguing and disbelief, creating connections with characters, 
heightening perceptions of realism, and eliciting emotional engagement (Durkin & Wakefield, 
2008; Fazio & Zanna, 1981; Sestir & Green, 2010; Slater & Rouner, 2002). When a message is 
presented, individuals may be reluctant to disrupt their enjoyment of being transported into a 
narrative world by critiquing the points made in the story. As a result, transported individuals 
reduce their counter-arguing and are more likely to go along with the idea presented in the story 
(Slater & Rouner, 2002). Characters are perceived as an important part of narrative messages and 
are thought to engender transportation (Kreuter et al., 2007). A recipient of a transported 
message may identify him/herself as the character or develop strong emotions towards narrative 
characters, which can then lead to a positive affective attitude toward the content of the message 
and the adoption of the beliefs demonstrated by those characters (Sestir & Green, 2010). Next, 
transported individuals often have a vivid imagination of the content; thus, they may perceive a 
narrative experience as resembling their own direct experiences, a process which is found to 
have a large impact on attitudes. (Fazio & Zanna, 1981). Finally, transported individuals may 
have a higher level of emotional engagement, which makes the content of the message more 
impactful. Transported individuals’ affective responses also have spillover effects on their 
attitudes toward the message (Slater & Rouner, 2002). The study conducted by Escalas (2004) 
illustrated these assertions. He found that narrative ads of a running shoe raised narrative thought 




that transportation aroused strong affective responses and reduced critical thoughts towards the 
ad; therefore, transportation influenced consumers’ ad attitudes and brand evaluations. 
Previous transportation experiments have mainly evaluated narrative evidence in written 
form (Escalas, 2004; Green & Brock, 2000; Wang & Calder, 2006). While Green and Brock 
(2002) suggested that the transportation model works for “any recipient of narrative information” 
(p. 323), it is not clear whether transportation will function in the same way if triggered by other 
forms of media, such as audio. Therefore, in the present study I propose that 
H4: The narrative-style audio introduction of the property will lead to higher level of 
transportation than a statistical-style audio introduction. 
 H5: The narrative-style audio introduction about the property will result in (a) greater 
factual knowledge of the media content, (b) more favorable attitudes toward the property, and (c) 
increased intention to visit than will a statistical-style audio introduction. 
H6. Transportation will mediate the impact of a narrative style audio introduction versus 
a statistical style audio introduction on users’ (a) factual knowledge of the media content, (b) 
attitude toward the apartment, and (c) intention to visit. 
Finally, when combining the narrative message with immersive VR experience, it is 
unclear whether the message will help users to get more immersed into the virtual tour of the 
apartment, or, on the contrary, distract users from the immersive experience. Previous work has 
shown that virtual realities allow individuals to participate in the story, therefore increasing 
transportation (Biocca, 2002). Therefore, immersive VR may boost the effect of narrative 
message on users’ memory. However, increased sensory material in the virtual environment may 
overwhelm users’ memory capacity and, therefore, they may pay less attention to the message 




RQ1: Can there be an effective narrative/statistical message in an immersive VR 
interaction?  
 
2.3 Transportation and Telepresence 
Telepresence and transportation are used to explain the effect of immersive VR and 
narrative message on individual learning and have generally been studied in different domains. 
Telepresence is mostly used in computer science and social science, while transportation was 
developed from narrative theory and is studied in television commercials and print ads (Bracken, 
2005). However, there are similarities between the concepts of transportation and telepresence 
(Bracken, 2005). The words used to describe the experiences of transportation and telepresence 
are similar in the literature (Gerrig, 1993; Kim & Biocca, 1997; Green & Brock, 2002). Some 
examples include: “immersed in a text” (Green & Brock, 2002) and “being there” (Kim & 
Biocca, 1997). Also, these two concepts have overlapping dimensions. Kim and Biocca (1997) 
suggested two dimensions of telepresence: arrival and departure. Gerrig (1993) defined six 
categories of transportation, including, “the traveler goes some distance from his or her 
environment of origin,” “the distance makes some aspects of the environment of origin 
inaccessible,” and “the traveler returns to the environment of origin, somewhat changed by the 
journey” (p.11). Finally, these two concepts are often treated as mediating roles and are found to 
enhance consumer learning (Escalas, 2004; Green & Brock, 2000; Green & Clark, 2013; Li et 
al., 2002; Suh & Lee, 2005;). 
Previous studies also found that telepresence and transportation were correlated in 
television media (Rubenking, 2008). Individuals who experienced high transportation also 




function the same way in computer-mediated environments as it does in print ads or TV 
commercials. I propose another research question: 








118 undergraduate students (32 male, 86 female) enrolled at a Midwest U.S. University 
participated in the study. Their ages ranged from 18 to 33. 58% of participants were White. 25% 
were Asian or Pacific Islander. 8.5% were Hispanic or Latino and 5.9% of participants identified 
themselves as Black or African American. As an incentive to participate, participants were 
offered extra credit for one of their classes.  
 
3.1.2 Design 
A 2 (VR display: immersive VR, non-immersive VR) by 2 (audio voiceover: narrative, 
statistical) between-subjects,, post-test only experiment was used to test the six hypotheses and 
examine the two research questions.  
 
 3.1.3 Procedure 
After participants finished signing the consent form, they were randomly assigned to one 
of four conditions: an apartment visitation tour with a narrative voiceover in immersive VR, an 
apartment visitation tour with a narrative voiceover in non-immersive VR, an apartment 
visitation tour with a statistical voiceover in immersive VR, and an apartment visitation tour with 
a statistical voiceover in non-immersive VR. After experiencing one of the visiting tours, 
participants responded to an aided recall of the items in the virtual property tour. Finally, they 




All sessions were conducted in the same lab. For the immersive VR condition, 
participants watched an introductory video about a student apartment using a set of Oculus Rift 
DK2. They could move their head in all directions to get a whole view of the apartment. For the 
non-immersive VR condition, participants watched the 360-degree video with the same content 
on a 27” Dell Ultra HD monitor with four times the resolution of Full HD. They were asked to 
wear a headset and drag their mouse to view the surroundings during video watching.  
 
3.1.4 Stimuli 
A 3-minute long audio-guided virtual property tour of a typical university-student 
apartment was used in all four conditions. Filmed by an 8K 360 video camera, the virtual tour 
was formatted in two ways so that it could be played either as an immersive VR experience 
played in Oculus Rift, or as a non-immersive 360 video played on a conventional computer.   
The narrative-style audio guide was adapted from Mattila (2000)’s stimuli—a paragraph 
of narrative introduction concerning a themed restaurant. The narrative-style audio guide 
involved a female student in New York City who wanted to sublease one bedroom in her 
apartment. The narration unfolded across 6 locations in the property. For example, in the opening 
scene, the female voice warmly welcomed her potential tenant (participant) and briefly 
introduced the neighborhood and apartment. Then the scene would switch to the living room, 
where the narrator shared her memories with her other roommates. For example, when 
introducing the lights, she mentioned a sweet conflict with her roommate: “My friend and I had 
different opinions about whether to have a floor lamp or absorb dome light, but finally we were 
attracted by these LED lightings, accompanied with hardwood-style flooring”. Similar memory 




voiceover presented similar content, but in an objective way. For example, when introducing the 
living room, she mentioned that 50’’ smart TVs were available in every living room, and LED 
lightings were accompanied with hardwood-style flooring. (See Appendix A for the full 




To determine whether the voiceover manipulation succeeded, a scale was developed 
based on the definition of narrative. Narrative is any cohesive and coherent story with an 
identifiable beginning, middle, and end that provides information about the scene, characters, 
and conflict, raises questions or unresolved conflict, and provides resolutions (Hinyard & 
Kreuter, 2007, p.778). Based on this definition, participants were asked to rate the extent to 
which they identified with the plot, characters, and conflicts on a 11-point Likert scale (0=not at 
all, 10=very). The three questions used in questionnaire were “I think the message in the audio 
has no character-has characters”, “I think the message in the audio has no plot-has vivid plots,” 
and “I think the message in the audio has no conflict-has conflicts”. It was important to know if 
participants identified the narrative as a true narrative versus a statistical message voiceover. 26 
participants were recruited on Mturk. They listened to one of the voiceovers before then 
completing the survey. The score of these three subscales were combined and formed a narrative 
index (M=7.60, SD=2.66, ∂=.90). An independent-sample test was conducted to analyze the 
data. The results showed that the voiceover manipulation was successful. The narrative 




voiceover (M=6.62, SD=2.62, p<.05). Table 1 summarizes the descriptive statistics of the 
manipulation check.  
 
Table 1. Mean, Standard Deviation and Reliability Score for Manipulation Check 
 
 Narrative  Statistical Reliability 
Subscale Mean SD  Mean SD  
characters 8.83 2.48  6.21 2.89  
plots 8.58 2.19  6.86 3.37  
conflicts 8.75 2.30  6.79 2.94  
 8.72 1.92  6.62 2.87 ∂=.90 
 
3.2.2 Recall 
Consumer’s information retention was measured by aided recall. Fifteen household 
objects were listed in the questionnaire, but only 10 of them appeared in the virtual tour. 
Participants were instructed to select the objects they saw in the room. The corrected answers 
were counted and added to serve as the recall score. The highest score could be 10 and the lowest 
score could be 0. 
 
3.2.3 Attitude 
Consumers’ attitudes toward the apartment were measured by two established scales. The 
first scale was created by Spears and Singh (2004) to measure participants’ affective attitude. 
This was measured by asking participants to indicate their opinions on seven dimensions using a 
seven-point Likert scale: safe-unsafe, not-peaceful-peaceful, inconvenient-convenient, 
unappealing-appealing, bad-good, unpleasant-pleasant, unfavorable-favorable, unlikeable-
likeable (M=5.99, SD=.88, α=.92). The second was a cognitive attitude scale adopted from a real 




measured real estate service quality from seven dimensions: tangibles, reliability, 
responsiveness, assurance, empathy, professionalism, and availability. Only five items measuring 
product quality (tangibles) were related to this study they were used and formed a seven-point 
Likert scale (1=strongly disagree to 7=strongly agree). Sample questions included “This 
apartment has up-to-date equipment,” “physical facilities in this apartment are visually 
appealing,” and “The appearance of the physical facilities in this apartment is in line with the 
type of services provided in other apartments” (M=5.40, SD=.91, α=.78). These 13 items from 
two scales were combined to form an attitude index (M=5.77, SD=.80, α=.91).  
 
 3.2.4 Behavior Intention 
 Consumers’ intention to visit the apartment was measured by three questions adopted 
from Han et al. (2010). In their paper, researchers measured participants’ intention to visit a 
environmental-friendly green hotel with prefatory statements like, “How willing are you to visit 
this hotel?” and with response options, such as “don’t want to visit at all - want to visit very 
much”. Three items were adopted to assess participants’ intention to visit and stay in this 
apartment. Participants rated their level of agreement using a seven-point Likert scale on the 
following questions: “A trip to this apartment would be a lot of fun,” “How willing are you to 
visit this apartment?” and “I’m willing to stay at this apartment if I study at New York 
University (note: this apartment is close to NYU)”. These items were combined and formed a 








Telepresence was measured by a seven-items scale created by Kim and Biocca (1997). 
Participants reported their levels of agreement to statements like “When the video ended, I felt 
like I came back to the ‘real world’ after a journey,” “During the video, I felt I was in the world 
the VR created,” and “During the video, I NEVER forgot that I was in the middle of an 




Consumer's’ level of transportation was measured by an existing scale developed by 
Green and Brock (2000). In their study, they used 11 general items to rate participants’ level of 
transportation. Sample questions included “While I was reading the narrative, I could easily 
picture the events in it taking place,” “While I was reading the narrative, activity going on in the 
room around me was on my mind,” and “I could picture myself in the scene of the events 
described in the narrative.” However, in this study, narrative message was delivered using 
voiceover, so all of the “narratives” mentioned in the scale were replaced by “voiceovers”. Since 
the narrative message was about a young woman who wanted to sublease her apartment and 
participants also acted as a character in the story (potential renters), the story was more open-
ended and dependent on participants’ decisions. Therefore, the original item “I found	myself 
thinking of ways the narrative could have turned out differently” was excluded from the study. 
Also, visiting an apartment showroom was considered a normal activity, so the item “the events 




from the original scale. The other nine items were combined and formed a transportation index 
(M=4.16, SD=.88, α=.74). 
Table 2 provides a summary of the descriptive statistics of attitude, behavior intention, 
telepresence, and transportation scale.  
 
Table 2. Mean, Standard Deviation and Reliability Score for Attitude, Behavior, 
Telepresence and Transportation Scales 






Unsafe-safe  6.33 .85  
Unpeaceful-peaceful  6.01 1.05  
Inconvenient-convenient  6.08 1.17  
Unappealing-appealing  5.83 1.19  
Bad-good  5.93 1.08  
Unpleasant-pleasant  6.02 1.00  
Unfavorable-favorable  5.78 1.19  
Unlikeable-likable  5.98 1.16  







This apartment has up-to-date equipment  5.77 1.23  
Physical facilities are visually appealing  5.31 1.44  
The appearance of the physical facilities is in 
line with other apartments  5.42 1.22  
This apartment is a good place for the price 
of rent  4.96 1.15  
Living in this apartment is something that I 
would enjoy  5.56 1.14  




Han et al. 
(2010) 
I’m willing to stay at this apartment if I study 
in the New York University  6.14 .84  
A trip to this house would be a lot of fun  5.18 1.36  
How willing are you to visit this house  5.02 1.44  




When the video ended, I felt like I came back 
to the “real world” after a journey  4.69 1.87  




During the video, I NEVER forgot that I was 
in the middle of an experiment (Revise 
Coded) 




Table 2. (cont.)     
 
During the video, my body was in the room, 
but my mind was inside the world created by 
VR 
 4.75 1.79  
 
During the video, the VR-generated world 
was more real or present for me compared to 
the “real world” 
 4.00 1.78  
 
The VR-generated world seemed to me only 
“something I saw” rather than “somewhere I 
visited” (Revise Coded) 
 3.44 1.68  
 
During the VR experience, my mind was in 
the room, not in the world created by VR 
(Revise Coded) 
 4.06 1.60  






I could easily picture the events in it taking 
place  5.06 1.41  
Activity taking place in the room was on my 
mind  4.58 1.64  
I was mentally involved in the voiceover 
while listening to it  4.61 1.53  
I found it easy to put it out of my mind 
(Revise Coded)  3.04 1.42  
I want to meet the girl who introduced me to 
this place  3.06 1.60  
Listening to this girl’s introduction makes 
me feel pleasant  4.51 1.52  
I found my mind wandering while watching 
the video (Revise Coded)  3.90 1.69  
The events described in the voiceover are 
relevant to my everyday life  4.67 1.38  
I had a vivid imagery of the characters while 
I was watching this video  3.97 1.70  










4.1 Hypothesis Testing  
Hypothesis 1 proposed that immersive VR would induce a greater sense of telepresence 
than non-immersive VR in the virtual property tour. The results of a univariate analysis of 
variance (two-way ANOVA) supported this prediction (F [1, 114]=42.29, p<.01); participants 
reported a higher level of telepresence (M=4.85, SD=.96) (See table 3) in the immersive VR 
condition compared within the non-immersive VR condition (M=3.66, SD=1.03). H1 was 
supported.  
I proposed that retention of factual information of the virtual property tour would be 
lower after exposure in immersive VR than in non-immersive VR (H2a). Ten students who 
didn’t fill out this question were excluded from further analyses. A univariate analysis of 
variance (two-way ANOVA) test revealed there was a simple main effect of VRs on recall. 
Participants in non-immersive VR reported significantly more correct objects than participants in 
immersive VR (F[1,104]=5.40, p<.05); H2a was supported. 
Hypothesis 2b proposed that the virtual property tour shown in immersive VR would 
result in more favorable attitudes toward the property than when shown in non-immersive VR. 
Results showed no significant interaction between VRs and voiceovers (F[1, 114]=.743, p=.391). 
H2b was not supported. The descriptive statistics revealed that participants in all four conditions 
reported good attitudes toward the apartment (M[immersive VR+ Narrative]=5.81, SD=.94; 
M[immersive VR+ Statistical]=5.65, SD=.85; M[non-immersive VR+ Narrative]=6.01, SD=.49; 
M[non-immersive VR+ Statistical]=5.60, SD=.81). The statistical insignificance was likely the 





Hypothesis 2c proposed that the virtual property tour shown in immersive VR would 
yield greater intention to visit than when shown in non-immersive VR. As predicted, results of a 
two-way ANOVA on the behavior intention index showed a significant main effect of immersive 
VR on participants’ behavior intention (F[1, 114]=8.73, p<.01). H2c was supported. 
I hypothesized that telepresence would mediate the impact of immersive VR and non-
immersive VR on users’ factual knowledge of the media content (H3a), attitude toward the 
apartment shown in the virtual property tour (H3b), and intention to visit (H3c). Previous 
analysis showed that immersive VR positively affected participants’ level of telepresence (F [1, 
114]=47.89,p<.01). The results of this experiment also showed that immersive VR negatively 
influenced participates’ factual knowledge of the apartment (F[1,104]=5.40, p<.05). Model 3 of 
mediation analysis showed that telepresence negatively influenced the retention of factual 
information of the virtual property tour (F[1,104]=4.19, p<.01). In model 4 of mediation 
analysis, results showed that the main effect of immersive VR on factual knowledge diminished 
(ß= .11, t(104)=1.03, p>.05, R2=.051) and telepresence marginally mediated the effect of 
immersive VR on participants’ factual knowledge of the apartment (ß= -.21, t(104)=-1.95, 
p=.052, R2=.085). H3a was partially supported. Since previous analysis showed no direct effect 
of immersive VR on participants’ attitude, H3b was not supported. Immersive VR was found to 
positively influence behavior intention (F[1, 114]=8.73, p<.01). However, in model 3 of 
mediation analysis, telepresence had no effect on participants’ intention to visit (F[1,114]=1.88, 
p>.05). Also, the results didn’t show the mediation effect of telepresence on participants’ 
behavior intention (ß= -.002, t(114)=-.015, p>.05, R2=.084) and the main effect of immersive 





I hypothesized that participants who heard the narrative voiceover about the apartment 
would have a higher level of transportation than participants who heard a statistical voiceover 
(H4). As predicted, results of a univariate analysis of variance (two-way ANOVA) revealed a 
significant main effect of message type (F [1,114]=4.10, p<.05) (See Table 10); participants 
reported a higher level of transportation when they heard the narrative voiceover (M=4.47, 
SD=1.03) compared to participants who heard the statistical voiceover (M=4.12, SD=.80). H4 
was supported. 
I proposed that the narrative-style audio introduction about the property would result in 
greater factual knowledge of the media content (H5a). A univariate analysis of variance (two-
way ANOVA) test revealed that there was no difference between the effects of the narrative and 
the statistical voiceover on participants’ recall (F[1,104]=.618, p>.05). H5a was not supported.  
Hypothesis 5b proposed that the narrative-style audio introduction about the property will 
result in more favorable attitude toward the property. However, I found no significant result in 
the effects of different voiceovers on attitude (F[1, 114]=.29, p=.594). H5b was not supported. 
Hypothesis 5c proposed that the narrative-style audio introduction about the property 
would result in increased intention to visit than would a statistical-style audio introduction. A 
univariate analysis of variance (two-way ANOVA) showed no main effect of message evidence 
on intention to visit (F[1, 114]=1.50, p>.05). H5c was not supported. 
I hypothesized that transportation mediates the impact of a narrative style audio 
introduction versus a statistical style audio introduction on users’ factual knowledge of the media 
content (H6a), attitude toward the apartment (H6b), and intention to visit (H6c). However, none 
of the main effects were found in previous analysis (memory: F[1,104]=.618, p>.05; attitude F[1, 





4.2 Research Question 
 The research question 1 (RQ1) asked whether there could be a narrative/statistical 
message by immersive VR interaction. The results showed a statistically significant interaction 
between the VRs and voiceovers on participants’ recall (F[1,104]=5.25, p<.05) (See Table 6). 
When participants heard the narrative voiceover, they reported more correct objects in the non-
immersive VR condition (M=3.70, SD=1.29) than in the immersive VR condition (M=2.32, 
SD=1.44). No interaction was found between the VRs and voiceovers on participants attitude 
(F[1, 114]=.743, p=.391) or behavior intention (F[1,114]=.15, p=.70). 
To address research question 2 (RQ2) – are transportation and telepresence correlated in 
the VR experience – I submitted relevant variables to the Pearson correlation model. The results 
showed a weak positive correlation between participant’s level of telepresence and transportation 
(r(116)=.230, p=.012) (See Table 10). 
Table 3. Mean and Standard Deviation of Telepresence, Transportation, Recall, Attitude, 
Behavior Intention as a Function of both VRs and Voiceovers 
  
  Narrative Statistical Total 
  Mean SD Mean SD Mean SD 
Telepresence Immersive 4.66 1.02 5.04 .88 4.85 .96 
Non-Immersive 3.61 1.07 3.75 1.00 3.66 1.03 
Total 4.12 1.17 4.38 1.14 4.25 1.16 
Transportatio
n 
Immersive 4.50 .98 4.09 .71 4.29 .87 
Non-Immersive 4.44 1.09 4.15 .89 4.30 1.00 
Total 4.47 1.03 4.12 .80 4.29 .94 
Recall Immersive 2.32 1.44 3.24 1.76 2.78 1.66 
Non-Immersive 3.70 1.29 3.25 1.69 3.48 1.50 
Total 3.07 1.51 3.25 1.71 3.16 1.61 
Attitude Immersive 5.81 .94 6.01 .49 5.91 .75 
 Non-Immersive 5.65 .85 5.60 .81 5.63 .83 
 Total 5.72 .89 5.81 .70 5.77 .80 
Behavior 
Intention 
Immersive 5.64 1.10 5.79 .84 5.72 .98 
Non-Immersive 5.04 .97 5.33 .97 5.18 .98 




Table 4. Univariate analysis of Variance for Telepresence 
Source df F p Partial Eta Squared 
Voiceover (VO) 1 1.88 .17 .016 
Immersive VR (IM) 1 42.29*** .00 .268 
IM*VO 1 .55 .46 .005 
error 114 (.99)   
Note. Values enclosed in parentheses represent mean square errors. ***p<.01 
 
 
Table 5. Univariate analysis of Variance for Transportation 
Source df F p Partial Eta Squared 
Voiceover (VO) 1 4.08** .46 .035 
Immersive VR (IM) 1 .00 .99 .000 
IM*VO 1 .13 .72 .001 
error 114 (.87)   
Note. Values enclosed in parentheses represent mean square errors. **p<.05 
 
 
Table 6. Univariate analysis of Variance for Memory 
Source df F p Partial Eta Squared 
Voiceover (VO) 1 .62 .43 .006 
Immersive VR (IM) 1 5.40** .02 .049 
IM*VO 1 5.25** .02 .048 
error 104 (2.40)   
Note. Values enclosed in parentheses represent mean square errors. **p<.05 
 
 
Table 7. Univariate analysis of Variance for Attitude 
Source df F p Partial Eta Squared 
Voiceover (VO) 1 .27 .59 .003 
Immersive VR (IM) 1 3.66* .06 .031 
IM*VO 1 .74 .39 .006 
error 114 (.63)   
Note. Values enclosed in parentheses represent mean square errors. *p< .1 
 
 
Table 8. Univariate analysis of Variance for Behavior Intention 
Source df F p Partial Eta Squared 
Voiceover (VO) 1 1.50 .22 .013 
Immersive VR (IM) 1 8.73*** .004 .071 
IM*VO 1 .15 .70 .001 
error 114 (.95)   






Table 9. Results of Mediation Analysis of Users’ feeling of Telepresence Predicting Recall, 
Attitude and Behavior Intention  
Independent Variables Outcome Variables 
 Telepresence Recall 
 Model 1 Model 2 Model 3 Model 4 
Immersive VR 1.19*** -.71**  -.39 
Telepresence   -.38*** -.30** 
Voiceover (control)  -.19 -.28 --.26 
 Telepresence Attitude 
 Model 1 Model 2 Model 3 Model 4 
Immersive VR 1.19*** .28*(p=.60)  .24 
Telepresence   .09 .03 
Voiceover (control)  -.08 -.06 -.07 
 Telepresence Behavior Intention 
 Model 1 Model 2 Model 3 Model 4 
Immersive VR 1.19*** .53***  .53** 
Telepresence   .12 -.001 
Voiceover (control)  -.22 -.20 -.22 
  Note. ***p< .01, **p<.05, *p<.1 
 
Table 10. Bivariate Correlation Analysis between Telepresence and Transportation 
 
Variables 1 2 
1. Telepresence -  
2. Transportation .230** - 












Figure 1: Video Recall as a Function of Video Displays and Message Types (H2a, H5a) 
 
 


















5.1 Theoretical Implications 
As VR gains more popularity in the real estate industry, more businesses will adopt the 
technology to promote properties. VR technology enables potential buyers to virtually visit their 
destination without being there. With the neutral display of the houses and apartments, real estate 
companies should think about what type of VR display will be more effective and more 
persuasive. This study tries to fill this gap in research by exploring the effects of different VRs 
and voiceovers with different message styles on participants’ factual knowledge, attitudes, and 
their intention to pay a physical visit to the apartment. 
I found that participants who experienced non-immersive VR had better recall compared to 
those who experienced the immersive VR, regardless of the message they heard. Among four 
conditions, participants exhibited the best memory when the apartment was introduced using the 
narrative style voiceover in non-immersive VR, and remembered the least information when the 
apartment was introduced using the statistical style voiceover in immersive VR. This is 
consistent with my predictions that immersion would be negatively impact participants’ factual 
recall, but that the narrative style voiceover would facilitates participants’ memory. 
Beyond my expectations, I found no effect of narrative message on users’ factual 
knowledge, attitudes, and intention to pay a physical visit to the site. Users’ limited attention 
capacity may help to interpret this result and other possible justifications will be provided to 
explain the limited recall, similar attitudes, and similar behavior intentions, respectively.  
I asserted that VR was a high interactive and immersive experience. Even in non-




exploration of a brand-new place may take too much attention, leaving limited cognitive 
resources to pay further attention to the audio guide. In a post-experiment interview, one 
participant commented “I didn’t really pay attention to the voiceover. I mean, it’s good to have 
it, and I love it, but I don’t have time to listen to it.” However, since there is no control group in 
which there is no audio guide, it’s hard to know the true reason behind the lack of narrative 
message effect. 
Time elapse may also explain the results of the memory test, which was manipulated as 
aided recall and was conducted right after participants watched the video. This made it so that 
participants in either narrative or statistical conditions had a fresh memory as to the video 
content. Previous literature also asserted that narrative messages were more likely to benefit 
long-term memory (Smith, 1995). When organizing details of the contents of the video into 
different categories, recipients connected parts of the story with different cues. Stories were 
easier for participants to be remember, even after long periods of time. Smith’s (1995) study 
supported this assertion. He examined time difference in memory for narrative and expository 
print ads and found that although participants’ immediate recall didn’t differ in narrative or 
expository ads, participants who experienced the narrative ads remembered more details after 
one week.  
Also, the result that found that differences in message style didn’t influence participants’ 
attitude toward the apartment or intention to pay a visit may be due to the narrative characteristic 
of VR technology. Ryan (1999) pointed out in his book that if the purpose of VR was to connect 
the user to a simulated reality, it must create a space to which the reader, spectator, or user can 
relate. In other words, VR must construct the setting for a potential narrative action. This 




narrative story. In this experiment, although participants were randomly assigned to watch a 
neutral video with either a narrative message or a statistical message, they were likely to relate 
themselves to the apartment and feel that they were actually visiting the apartment, regardless of 
which message they heard. Participants may therefore perceive of both voiceovers as narratives 
and feel as though they were characters in a narrative story. The narrative characteristic of VR 
technology may thus eliminate message differences. Although the results showed no significant 
direct effect of the messages on participants’ attitude or behavior intention, I found that 
participants who heard the narrative message had a higher level of transportation (F 
[1,114]=4.10, p<.05) and that transportation is significantly positively associated with 
participants’ attitude (F(1,114)=4.14, p<.05) and intention to pay a future visit to the apartment 
(F(1,114)=6.72, p<.05). The positive correlations between transportation and attitude, as well as 
transportation and behavior intention suggests that transportation may be a confounder of the 
relationship between narrative message and consumer attitude and behavior intention. It also 
indicates that in non-immersive VR, narrative message may be a better choice because it 
generates a higher level of transportation, which potentially influences users’ attitudes and 
behavior intention toward the branded content.  
What’s more, I did not find significant differences among participants’ attitudes toward 
student apartments or their intention to pay a visit between immersive and non-immersive VR 
viewing condition. Several explanations can clarify this result. First, the stimuli I chose was a 
new student apartment built in 2017. It was well-furnished and nicely-decorated, so it is 
appealing no matter what kind of VR the participant uses or what kind of message they hear. 
Also, I used an 8k camera to film the apartment, so in either immersive or non-immersive VR, 




image quality is positively related to participants’ attitude toward tourist destinations. The fact 
that the virtual tour had a high resolution and was perceived of as good quality may have 
influenced participants’ overall attitude toward the apartment. Finally, among our participants, 
54 people indicated that they had never used VR before and only 2 people claimed that they had 
used VR frequently. This suggests that both immersive VR and non-immersive VR are relatively 
new technologies to the participants and that they may have a positive feeling towards this new 
experience.  
Finally, I was interested in the relationship between transportation and telepresence. 
Although the definitions and dimensions are similar, telepresence and transportation are two 
heated topics of debate discussed in different domains and that had seldom been compared 
before. Telepresence has mostly been studied in computer science, while transportation has been 
more researched in printed ads and TV commercials (Bracken, 2005). This study put these two 
variables together and found that, in immersive VR—a new and high-end domain—telepresence 
and transportation are weakly, but significantly, correlated. This means that these two theories 
have overlapping characteristics and effects when studied in one scenario, but that their 
differences cannot be neglected. The theories of telepresence and transportation may have 
different focuses. Transportation, although also defined as the ability to “transport individuals 
into a narrative world and immerse them into a story,” may focus more on the “process of being 
transported,” whereas telepresence may be more concerned about the “psychological feeling of 
being there”. Benford, Brown, Reynard, and Greenhalgh (1996) contend that the dimension of 
transportation concerns “the extent to which a shared space introduces new information into its 
users’ local spaces versus the extent to which it allows them to enter remote spaces”. 




not stable and can change at any time. Telepresence was treated as an extreme in Benford et al.’s 
research. They mentioned that telepresence is one extreme in which users become totally 
involved with an immersion in a remote environment. Telepresence is stable and it describes 
one’s psychological feeling of “being there”.  
 
5.2 Practical Implications 
The results provide several implications for other industries. Biocca (1997) suggested that 
immersive VR generates a higher level of telepresence. It is positively associated with attitudes 
toward brand content (Nelson, Yaros, & Keum, 2006). However, ad practitioners should select 
VR based on their objectives before making budgetary and creative strategies. This study shows 
that immersive VR and non-immersive VR have their advantages, and practitioners should 
carefully think about what their campaign goal is and match it with corresponding VRs.  
For instance, if the objective of the campaign is to raise brand awareness and VR 
experience is merged with logos and branded content, then non-immersive VR like a 360-degree 
video might be a better option than an immersive VR experience. In non-immersive VR, 
participants come away with more factual knowledge about the video content. This study also 
suggests that when engaging with non-immersive VR, users who hear a narrative style voiceover 
generate more knowledge about branded content than those who hear a statistical style 
voiceover. The narrative style voiceover can also increase users' level of transportation. That 
transportation is weakly positively associated with attitude and behavior intention suggests that if 
ad practitioners want to use non-immersive VR, they can consider using narrative messages to 
introduce their branded content. They can expect to see potential consumers come away with 




buy a product. On the other hand, when the objective is to increase behavior, like visiting the 
apartment, advertisers may be better off choosing an immersive VR experience (like Oculus Rift) 
to advertise their product. In immersive VR, users are more likely to have a higher level of 
telepresence and indicate that they are more willing to pay a visit.  
 
5.3 Limitations and Future Research 
This research has several limitations. First, since most participants have never used VR 
before, they may feel excited about this new experience. This excitement may moderate the 
effect of immersive VR on participants’ attitude toward the apartment and the intention to pay a 
future in-person visit. Additionally, the study did not test the potential physical side effects of 
using VR. In the post-study conversation, some participants reported sickness and nausea in 
immersive VR usage. They may be less likely to pay attention to message evidence, have low 
attitudes toward branded content, and be reluctant to visit the apartment because of this. It would 
be interesting in future studies to measure participants’ level of sickness and separate the group 
by median score. Then one could investigate how people in a high sickness group rate the 
contents differently from those in a low sickness group. What’s more, this study had only two 
conditions for message type, which may have held back the mundane realism of the experiment. 
In real life, real estate companies may show participants branded content in VR conditions with 
no treatment on message evidence. It would be necessary to add a “no-message evidence” 
condition as a control group to adequately test this option.  
 This study only used aided recall to measure participants’ short-term memory. However, 
as mentioned in discussion session, some empirical studies found that narrative message 




could measure participants’ short-term and long-term memory of the branded content. Finally, it 
would also be interesting to see whether participants would elaborate more upon hearing 
narrative message evidence versus statistical message evidence in future studies. Despite these 
limitations, I hope my study of perceptions, telepresence, and recall of VR content and message 
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APPENDIX A  
STIMULUS 
 
Two Message Scripts Used in Voiceovers 
Statistical 
 
A 2B1B fully furnished apartment located at 212 Union St, NY is now available for you to call 
home. Every detail in this 830-square foot combination was carefully selected. This 
neighborhood is quiet and peaceful, safer than 80% of US neighborhoods.  It’s located 3 blocks 
away from Washington Square, and 78% percent of the residents are currently enrolled in 
College. This apartment has 2 bedrooms, 1 full bathroom and 1 kitchen. 
 
The door opens you into the very comfortable living space. It has 1 large window, 15' ceiling 
height, which enables the sun to shed light in the room. 50’’ smart TVs are available in every 
living room. LED lightings are accompanied with hardwood-style flooring. These perfectly 
blended design elements will leave you speechless. 
 
The kitchen layout provides the social conveniences of an open kitchen while keeping the work 
area out of view. Quartz counter tops are perfect for anyone who loves to cook and entertain. 
Other appliances include a single dishwasher, a 4-range stove with an oven. Two large 
refrigerators provide enough storage for busy students who can’t go to the grocery store very 
often. 
 
The expansive bedrooms can fit plenty of furniture. Armoires, smart TVs, and Gigabit Internet 
with direct connection to New York University are available in every bedroom. It also features a 
desk, a chair, and a queen-sized bed. The north-west facing residence is filled with natural light 
from large windows.  
 
The apartment also includes a spa-inspired limestone bathroom, with a steam shower and heated 





Welcome to our apartment located at 212 Union St, NY. We carefully selected every detail in 
this large combination. Our neighborhood is quiet and peaceful, safer than most US 
neighborhoods. It’s 3 blocks away from Washington Square and most of my neighbors are 
currently enrolled in College. This apartment has 2 bedrooms, 1 full bathroom, and 1 kitchen. 
 
Follow me and we are entering our very comfortable living space. We have large windows and 
impressive ceiling height. In the morning, the sun will shed light peacefully on the sofa, where 
you can have a cup of coffee and read your paper. I especially like this TV and I like watching 




have floor lamps or absorb dome lights, but finally we were attracted by these LED lightings, 
accompanied with hardwood-style flooring. I hope you will enjoy these perfectly blended design 
elements too.  
 
Our kitchen layout provides the social conveniences of an open kitchen while keeping the work 
area out of view. I love cooking and cuisine, and this thoughtful design is perfect for anyone like 
me. The appliances include a single dishwasher and a 4-range stove with an oven. Two large 
refrigerators are really helpful during midterm and final weeks. My friend and I don’t have much 
time to go to the grocery store during these days, so we will fill these refrigerators with two-
weeks’ food to survive the dead week.   
 
Since my friend is graduating next summer, this expansive bedroom is for rent. You can add any 
furniture as you like. We already have armoires, smart TVs, and Gigabit Internet with direct 
connection to New York University. We also have a desk, a chair, and a queen-sized bed. The 
north-west facing residence is filled with natural light from large windows. I will live in the 
room next to you.  
 
Our apartment also includes a spa inspired limestone bathroom, with a steam shower and heated 








Section I  
 
Directions: This section is a free recall of what you have saw and heard in the video. Please 
follow the instructions and write down as much as you could remember.  
 
1. Please select the objects that you saw in the apartment. 
 
 flying machine 
 flying machine controller 
 scarf 
 refrigerator 
 red plates 
 black plates 
 apple 
 kiwi 














Directions: The following statements measure your overall perception toward the apartment, and 
your willingness to visit the place shown in the video. For each statement, there will be a 1-7 
scale. ONE stands for strongly disagree, while SEVEN stands for strongly agree. Please circle 
the one that best fit into your perception. 
  
 
Attitudes/perception to the house 
 




is unappealing:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Appealing 
is bad:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Good 
is unpleasant:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Pleasant 
is unfavorable:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Favorable 
is unlikeable:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Likeable 
 
 
1. This apartment has up-to-date equipment 
Strongly disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__:Strongly agree 
 
2. Physical facilities in this house are visually appealing. 
Strongly disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__:Strongly agree 
 
3. The appearance of the physical facilities in this apartment is in line with the type of 
services provided in other apartments. 
Strongly disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__:Strongly agree 
 
4. This apartment is a good place for the price of rent. 
Strongly disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__:Strongly agree 
 
5. Living in this apartment is something that I would enjoy. 
Strongly disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__:Strongly agree 
 
 
Willingness to visit 
 
I’m willing to stay at this apartment if I study in New York University. 





A trip to this house would be a lot of fun. 
Strongly disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly agree 
 
How willing are you to visit this house? 





Directions: The following statements measure your feelings when you were watching the video. 
For each statement, there will be a 1-7 scale. ONE stands for strongly disagree, while SEVEN 
stands for strongly agree. Please circle the one that best fit into your perception. 
 
When the video ended, I felt like I came back to the “real world” after a journey.  
Strongly Disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly Agree 
The virtual reality came to me and created a new world for me, and the virtual world disappeared 
when the video and voiceover ended. 
Strongly Disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly Agree 
During the video, I felt I was in the world the virtual reality created.  
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__: Always 
During the video, I NEVER forgot that I was in the middle of an experiment.  
Never:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Always 
During the video, my body was in the room, but my mind was inside the world created by virtual 
reality.  
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__:  Always 
During the video, the VR-generated world was more real or present for me compared to the “real 
world. 
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__: Always 
The VR-generated world seemed to me only “something I saw” rather than “somewhere I 
visited.”  
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__: Always 
During the VR experience, my mind was in the room, not in the world created by virtual reality.  
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__:  Always 
 
*Note, question 4,7,8 are revised scale. This note won’t appear in questionnaire for participants 
 
While I was listening to the voiceover, I could easily picture the events in it taking place.  
Strongly Disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly Agree 
While I was listening to the voiceover, activity taken place in the room was on my mind.  
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__:  Always 
I was mentally involved in the voiceover while listening to it.  
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__:  Always 
After finishing the narrative, I found it easy to put it out of my mind.  
Strongly Disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly Agree 
I want to meet the girl who introduced me to this place. 




Watching this video makes me feel happy. 
Strongly Disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly Agree 
I found my mind wandering while watching the video 
Never :__1__:__2__:__3__:__4__:__5__:__6__:__7__:  Always 
The events in the video are relevant to my everyday life.  
Strongly Disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly Agree 
The events in the video have changed my life  
Strongly Disagree:__1__:__2__:__3__:__4__:__5__:__6__:__7__: Strongly Agree 
I had a vivid imagery of the characters while I was watching this video. 




Directions: I would like to gather your feedback on the 360 Video. Please list all the thoughts 






Please check your current status:  
 
 Undergraduate student 
 Graduate student 
 Employee at University  
 Other  
 
What is your age as of your last birthday? 
 





Have you ever been to the New York university? 
 Yes  
 No 
 
Are you currently looking for apartments? 
 Yes  
 No 
 
Did you used vr before? How often? 
 Always 
 Most of the time 







What is your ethnicity? 
 White 
 Hispanic or Latino 
 Black or African American 
 Native American or American Indian 
 Asian/ Pasific Islander 
 Other 
 
















VIDEO LINK AND SCREENSHOT 
Narrative Message: https://www.youtube.com/watch?v=ueY7gSqnGMI&t=4s 
Statistical Message: https://www.youtube.com/watch?v=73ELtC5Y5do 
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